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“ABSTRACT:™ "An Author Certificate has been issued for a preparative method for - ..~ |

“heat-resistant copolymers “-of trioxane- and cycli¢ ethers such as 1,3,6-trioxacyclo~ |
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|- bulk copolymerization of the monomers in the presence of cationic catalysts, first -
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"The Occurrence of Anorheles Malculi

: pennis in Uninhabited Flo q

I;i;er and Data on Seasonal Changes in the Number of Hosquitoes in D:gi-::::"o‘ ;&:e S;;xla{(
araz. Bolez., Vol. 17, No. 2, pp 168~70, 1948. > » Hed. Faraz.
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‘ Behavior characteristics of Anopheles hyrcanus pall. Med,paraz,
i paraz.,bol., no.1:31-33 Ja-Mr 's54, (MLRA 7:3)

1. Iz Dagestanskogo instituta epidemiologii 4 mikrobiologii '
(direktor instituta Ye,Ye,Zhadkevich). {Mosquitoes)
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. . oV _Nd.:
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[soils of Bulgarta] Pochvy Bolgarti, Moskva, 1959, 398 .
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’ (Bulgaria--Soils)
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"Periodic Combustion Flashes in Mixtures of Car-
bon Monoxide and Oxygen,;" N. S. %msbnowoww.wu and
A, B. Nalbandyan

"DAN SSSR" Vol 85, No 6, pp 1309-1312

A quant description of the combustion observed
in a mixt of CO and Op when a small azcunt of H
is added by diffusion is worked out on the basis
of the reaction mechanism and the consts of ele-
mentary reactions calcd from previous work.

238T1h
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When the pressure of the H on the membrane is
decreased and its rate of entry to the mixt is
decreased, the time between explosions is in--
creased. By means of eqs derived from the mech-
anism of the reaction, the article explains vwhy
the combustion 23 only a flash and not & com-:
plete burning of the entire .ﬂkd Presented d%
Acad N, N. Semenov 1% Jun 52
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Theory of degononte_ branching chains. Part 1, Kinstic equations.
or reactions with degsnerate chain branching (vith English sunnary
in insert). Zhur.fis,khim, 10 no.4:769-783 Apr. 's6,  (ULRA 9:9)

1. Akademiya nauk SSSR, Institut khimicheskoy fiziki, Moskva.
(Chemical reaction, Rate of)
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Disousston, Probl, kin, i kat, 9:135-137 157, (MIRA 11:3)
(Oxidation) (Methane)
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ﬁSﬁ/Ph:y‘aical Chemintzy - Kinetics, Combustion, Explosions, Topo-
. chemistry, Catalysis. B-9

Abs Jour: Referat. Zhurnal Khimlya, No 3, 1958, 718k.

Autkor : N.8. Yemlkolopyan, G.V. Xorolev, G.P. Savushkina.
Inst. S - ,
Title : Upon the Maximmm Conce traticms of Stable Intermediaxy Pro-

ducte ia Composite Chain Reactions.
Orig Pub: Zh. fiz. khimii, 1957, 31, No 4, 865-873.

Abstract: It is shown for composite chain resctions of the type A-> B-? c
procesdirg in two stages (chain formation of a stable intermediary
preduct B from the initisl substancee A and chain expendituve of
B with the formation of £inal substances C) that there is a pro-
portionality ny = oA g4n (1) among the coaceutrations (n) of all
active centers (AC) in tge reaction systems in this egmtim;a»;& 3

does not de on the rates of AC generatiom. (W), of their
gcation &a and of their destruction (g). Should a elowly re- _ ,
APPROVED FOR RELEASE: 09/01/2001 - CIA-RDP86-00513R001962710004-1"
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BERRES et

USSR/Physical Chemigtry - Kinetics, Cembustiom, Explosiaas, Topo-
! chemistry, Catalysis. _ B9

Abs Jour: Referat. Zhurnal Khimiys, No 3, 1958, 7184.

acting AC spontanecusly gemerate, the equatiom (1) would be rigat
only in the cage of long enough chains. It is shown that the sta-
tionary concentration of B does not depend om AC comcentration

in the reaction system, i.e. that it does not depend on W, a and
g. It wvas revealed at the axidation of CHj (vhich proceeds fol-
lowing the composite chain mechanism CH) -> CH,0 — final substan-
ces) at 462 to 525% axd the pressure of 53 mm“of mers. col. in
the mixtuce CH) 320, that varying the comditions influenclng W and
g (concentration o? the homog. initiator N0y, vessel diametsr, di-
lution of the mixture 8 timaz with N, different chemical treat-
ment of the vessel walls) results in great changes of CHy oxida~
tion rate (v), which is the critericm of AC conceatration in the
Teaction system, but does not pructically influence the stationary
CH;0 concentration. ' The experimants were carried out undsr static
conditions, v was messured menometrically, and CH,0 concentration

Card . ¢ 2/3 ' -2
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SATASOV,YU. S.. YEWIKQLOPYAN,N.S. PA - 2919
Note on the Viffusion of Active Centres in the Case of a
Quadratic Stripping of Chains in the Volume. (0 diffusii aktivaykh
teentrov pri kvadrstichnom obryve tsepey v ob'yeme, Russiasn)
%oklady A§3d0n11 Nauk SSSR, 1957, Vol 113, Nr 1, pp 130 - 133
U.S.S.R. ’

Received: 5 / 1957 Reviewed: 6/ 1957

The present paper furnishes a solution of the problem of the
spatial steady distribution of the forming heterogeneous active
centers on the assumption, that they are destroyed in the case
of mutual collisions on the surface and in thé inferior (1.e. in
the case of quadratic stripping of the chains). “his problem
arises e.g. in the case of a mixture of hydrogen with chlorine
without admixtures of oxygen. Les the velcoity of heterogeneous
generation b’ much greater than the velooity of the homogenseous
generation. “he reaction is assumed to take place in a ocontainer
with plane-~parallel walls with a distance of 21 between the walls
(ono-dimollionnl problem).In that oase the spatial distribution
0> the active centerwis desoribed dy the differential equation

D(dzn/t.lxz) - kp(l)nz « 0. Here n(1/on’) denotes the concentration
of the active centers, kp(eu /sec) the coefficient of recombination,
(x) (1/cn3) the total concentration of the mixture and of the pro-
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Note on the Diffusion of Active Centres in the PA - 2919
Case of s Quadratic Stripping of Chains in the Volume.

duets, x(ca) - jhe coordinate measured from the center of the
container, D(cn®/sec) - the diffusion coefficient of the active
centers. The boundary conditions are also given.

The solution of this differential equation can be represented by
the elliptic function of WEIERSTRASS: & = /) (u). In the case

of small velocities of the heterogeneocus generation only few
chains form at the walls, and therefore the probability of an
interaction in the volume is small. Subsequently the equilibrium
of the progess of generation and dectruction of the aotive centers
is determined. If, however, a great number of chains form at

the walls in unit time, ‘¥ i determined frox the equality of the
velooity of generation and destruction of the active centers in
unit volume of the container. “urthermore the case is investigated
in which the concentration n of the active centers varies con-
siderably in the interior of the contaiuer. ¥ith thw help of the
pethod of the WEIERSTRASS function described here, the diffusion
of the aotive centers for different conditions can be investigated
(in which case the quadratic stripping of chains plays an dnportant
part. (1 4llustration)
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PA - 2919
Note on the Diffusion of Active Centers in the Case of a Quadratic
Stripping of Chains in the Volume.

ASSOCIATION: Imstitute for Physical Chemistry of the Acadeny of Sciemce
: of the U.S.S.R, , .

PRESENTED BY: V.N.XONDRAT'YEV, Member of the Acadeny

SUBMITTED: 18.10.1956 ’

AVAILABLE: Library of Congress
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ANISONYAN, A.A.; GUDKOV, S.F.; IVAWOV, A.E.; YRNIKOLOPTAN, N.S.;
MARKEVICH, A.M.; NALBANDYAN, A.B, °

Results of the operation of an experimental apparatus for

the manufacture of formalin from natural gas. Trudy VNIIGAZ
no.3:130-142 's8, - - (MIRA 11:8)
(¥atural gas) (Formaldehyde)
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. BOV/76-32.9.45/4¢
Yenikolopyzn, N. 3., Polyak, g, 8., Shtern, v, Ya.

On the Nature of the "Cold Flape Phenomenon (g Prirode
kholodnoplamennogo Yavleniya )

Zhurnal fizicheskoy khimig, 1958, Vo1l 32, Nr 9, pp 2224-222¢
(uUssRr)

Two views are representegq in Publicationg on the oxidation of
hydrocarbong in regard to the nature of the "¢olq flame"
Phenomenon. y, g, Neyman (Rer 1) explaing this phenomengp in

while Peage (Ref 2) apg Norrish (Rers 3 and 4) explain it gg 4
Tesult of the therma] inatability of the reacting 8ystem, The
authors Suggest a pew mechanism, Re holds that the peroxige

initia; hydrocarbop (ROé + RH —=RoOY + R*), or through mojec-
ular decompositiop (RO:; —=R'CHO + R"0%). The 8econd reactiop

becomeg Predominant with an increase ip temperature. To explain
this phenomenon gy idea of N, y. Semenoy (Ref 5) was used. Thig
is the 80-~called "degenerated branching"x R'COH + RO2 —

e
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On the Nature of the "Cold Flame" Phenomenon 7 50V/76-32-9-45/46

- —»=RO" + O°H + R'CO®, Because of the action of the above-
mentioned mechanisms there is a temperature range in which the
optimal conditions for "branching" exist. There are 12 ref-
erences, B8 of which are Soviet.

ASSOCIATION: Akademiya nauk SSSR, Institut khimicheskoy fiziki, Moskva (AS
USSR, Moscow Institute of Chemical Physics)

SUBMITTED: January 31, 1958
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‘method were deseribed already earlier. The experiments were
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Yenikolopyan, N. S., Korolev, G. V. 20-118-6-25/43
YenikolopyaZ, 2. 2

‘Pormaldehyde and Acetaldehyde Yields in the Oxidation of
Ethane at High Temperatures (0 vykhodakh formal'degida i
atsetal'degida pri vysokotemperaturnom okislenii etana)

Doklady Akademii Nauk SSSR, 1957, Vol. 118, Nr 6, pp. 1138-1141
(UssR)

The conceptions which in complicated chain reactions lead to
the exisgtence of extreme yields of stable intermediate products
were verified at the example of the oxidation of methane. As
gample for the further verification of these conceptions the

‘next more complicated representative of the homologous series

‘of ‘paraffin hydrocarbons, i.e. ethane, was chosen. ‘the

" behavior of the yields of formaldehyde and acetaldehyde was

investigated in the case of variation of the conditions of
oxidation of C2H6 at high temperatures. The apparatus and the

carried out in two quartz reaction containers with a diameter
of 45 mm and avolume of 250 ml, the walls of which were

£ »‘
Ll -%.,
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7' Formaldehyde and Acetaldehyde Yields in the Oxidation of Ethénezo-118-6-25/43

at High Temperatures

Card 2/3
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treated as follows: 1) by washing with H,F, (Hze-container)

and 2) by washing with a one percent solution of KZB4O7
(X.B,0,-container) The results of these experiments
at‘13w7preseurea (25 mm of mercury column) are illustrated bn -
a diagram for mixtures relatively rich in oxygen (CZH :202).

The addition of an initiator for the radicals (NO,)"and

the dilution of the reaction mixture with a rare gas (NZ)

increase the concentration of the active centres in the

reaction mixture to a great extent. The yield of CH,O0 and

CHBCHO here remains practically unchanged, i.e. it aoes not

differ from the extreme yields, The same experiments were
repeated at a pressure of 53 mm torr. The yield of CH,0
remains unchanged as before in the case of a modification of
the concentration of the active centres. However, the velocity
of the accumulation of CH,CHO increases considerably in the

very last moments of transformation. The concentration reaches
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at High Temperatures

ASSOCIATION:
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Card 3/3

its maximum if the transformation velocity already equals
zero with respect to M p. Then the extreme yields of the
stable intermediate product are investigated in a complicated
chain reaoction. The maximum yield of CHBCHO suffers no

systematic modification in the case of concentration changes
of the activa centres in the reaction system. In the case

-of the mixture 20236:02 the yield of CH20 becomgs a function

of the reaction conditions: the conditions leading to the
concentration increase of the active centres in the system
inorease the yleld of CH20.

There are 4 figures and 2 references which are Soviet

Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics,AS USSR)

July 30, by N. N. Semenov, Member, Academy of Sciences USSR
July 27, 1957
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. 20-118-5-38/59
AUTHORS: Yenikolopyan, N. S. , Korolev, G. V.

TITLE:s Formaldghyde Yields on Methane Oxidation, as Dependent Upon
the Homogeneous Initiator Concentration, Inert Gas Admixtures
and the Condition of the Reaction Vessel Walls (Zavisimost'
vykhodov formal'degida pri okislenii metana ot kontasentratsii
gomogennogo initsiatora, dobavok inertnogo pgaza 1 ot noatoy-
aniya stonok roaktoionnogo so.udn)

PERIODICAL: ?oklagy Akademii Nauk SSSR, 1958, Vol. 118, Nr 5, pp.983-986
USSR

ABSTRACT: The apparatus and the method of the measurings were d escribed
by the same authors already earlier (Ref 1). Experiments on
the not initided oxidation of CH, were carried out inbhuartz
reaction containers of the same ﬁiumeter (45 mm) the surface
of which was processed in different way: 1) No special pro-
cessing ("pure" container)j 2) washed out by means of hydro-
fluoric acid (H2F2 container); 3) washed out by means of a

Card 1/4 1 % solution of K23407 (K23407 container). The results of

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1"
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20- 118-5-38/59

Formaldehyde Yields on Methane Oxidation, as Dependent Upon the Homogencous
*Initiator Concentration, Inert Gas Admixtures amd the Condition of the Re-
action Vessel Walls

Card 2/4

these experimenta are i1llustrated on a diagram and demonstrate

that the yileld of CH,0 deponds on tho state of the surface ‘
of tho reaction contdiner. Thorofore, yleld of CH.O at given
conditions of the oxidation of CH, has no maximum, i.e. ve-

locity of molecular consumption o? CH,0 is of the same order -
of magnitude as with the consumption in the chain reaction.

The dependence of the yield of CHZO on the nature of the .

surface of the reaction container“observed here nay have two

reasons: 1) Destruction of the active centers on the surface

of the reaction container takes Place in the kinetic or dif-
fusion~kinetic range. 2) Heterogeneous reaction of the con-

sumption of CH20 takes place in the kinetic or diffusion-ki—r

netic range. A"dilution of the reaction compound with nitro-

gen renders difficult the diffusion of the radicals and

CH,O0 molecules to the wall and therefore is bound to increase

the yield of CH,0. The admixture of materials which can

produce active Centers to the reaction compound is equally

bound to inocrease the yield of CH.O. A diagram illustrates

the results of the experiments on %he oxidation of methane

under the presence of different amounts of Noz. Thus, e.ge

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1"
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Formaldehyde Yiolds on Methane Oxidation, ag Dependent Upon the Homogeneous
Initiator Concent_vation, Inert Cas Admix tures and the Condition of the Pe-
action Vessel Walls

ASSOCIATION:

Card 3/4

B AR

an increase of the NO,-content in the compound from 0 to

0,2 -0,3 % increases“the yield of CH.O by 4 to 8 times, At
the same time a strong increase of oxidation velucity is
observed. With sufficiently high ooncentration of the active
centers in the reaction system the yield of the stable in-
termediary product reaches the maximum value. Variation of
the concentration of the initiator exerts strong influence
on the oxidation velocity, however, practically does not in-
fluence at all the yield of CH,0. All results found here
show among others the following: In the case of a not in-
itiated oxidation of methane formaldehyde is consumed mole-~
cularly and the velocity of this consumption has the sgame
order of magnitude as cansumption in chain reaction. There
are 4 fignures and 1 reference, 1 of which is Soviet.
Inatitut khimicheskoy fiziki Akademii nauk SSSR (Inatitute fa
Physical Chemistry AS USSR) '
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AUTHOR:

TITLE;:

PERIODICAL:

ABSTRACT;

Card 1/4

W 20'119'5'55/65

On the Negative Temperature Coefficient in the Oxidation of
Hydrocarbous (Ob otritsatel'nom temperaturnom koeffitsiyente
pri okislenii uglevodorodov)

Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 3, Pp. 520-522
(USsR)

A characteristical peculiarity of the oxidation of the hydro-
carbons is the so cglled negative temperature coefficient in
a certain temperature range. “his negative temperature range
has a strong influence upon the kinetios of the slow oxidat-
ion and upon the character of the self-ignition of the hydro-
carbons. The present theories (references 6,12,13,14) actually
do not explain the phenomena of the negative temperature co-
efficient. This work investigates on the basis of the theory
‘of the degenerate remification by N. N. Semenov the negative
temperature coefficient as a result of the competition of the
elementary processes, which are participating in a compossd
chain reaction. At low temperatures the qxidation of the hy-
drocarbons goes on paseing through superoxide radicels, which
form after the reaction R + 05 —> ROO. This process has a low
steric faotor (10=3 to 10~4)"and a low activation energy

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1"
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On the Negative Temperature Coefficient in the Oxidation of 20-119-3-35/65

Hydrocgrbons'

(2 to 4 great calories/mol). The elementary process of the
dggenerate ramification can be represented, after B. L'yuis
and G. El'be (reference 13) as well as after V, V. Voyevodskiy
and V. I. Vedeneyev(reference 16), as result of the interact-
ion of the superoxide radical with a stable intermediary pro-
duct (e.g. with aldehyde): ROO + R'CHO —3 RO + OH + R'CO.

By this reaction 3 new active centers form from a radical.The
reaction ROO —> R!'CHO + R"0 takes place with previous iso-
merization of the superoxide radical and therefore it has a
high activation energy (20 great oalories/mol). The competit-
ion of the two above given reactoons caugses the maximum in the
dependence of the reaction velocity on the temperature. At
low temperatures the superoxide radical must react according ;
to the bimolecular reaction. From a certain temperature pn-

wards, however, the monomolecular continuation reaction, which

above is given in the second place, predominates, by which

the oxidation velocity is decreased. The destruction of the

active centers essentially depends on the destruction of the

radicals R. With increasing temperature the probability of the
ramification docreases and on the other side the steady con-
centration of the radicals ROO decreases, so that the limiting
process is the rouction R + 0p —3) ROO. Therofore the oxidation

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1"
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Hydrocarbons

ASSOCIATION:
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velocity of the hydrocarbons rapidly decreases with increasing
temperature. On the base ~f thig simplified oxidation acheme

an expression for the reaution velocity is written down. The
velocity of the oxidation of a hydrocarhon passes a maximum
with increasing temperature. The author also solved the foll-
owing inversion problem: Given are the values of the ratio of
certain parametérs and of the difference of the activation
energy of the elementary reactions. The steric factor of

the reaction R + 0, —> ROO is to be computed, so that the re-
action velooity has its maximum at the temperature of 4009°C,
The concerning numerical data are given here, The generalized
scheme of the oxidation of the hydrocarbons, suggested here,
thus leads to a maximum of the reaction velocity with regard to
the temperature. In case of further increase of the temper-
ature the consideration of the reaction RCHO + 0o —P RCO + \
+ I{O2 leads to an increase of the reaction velocity.

There are 2 figures and 20 roforences, 11 of which are Soviet.

Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
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5(3) ' FHASE I FOOK EXPLOTTATION 80V/3198

Nalbandyan, Aram Bagratovich, and Hikelay Ssrgeyevich Yenikolopyan

Formal 'degid - materisl diya pls.stz/nnssw .(i?-c—)m.rsl'déhjde: Rav Material for
~ Plastics) Moscow, AN SSSR, 1959. 68 p. (Series: A¥ademiyn nauk SSSR.
Nauchno-populyarnaya s<cfya) 17,000 coples printed,

Resp, Ed.: V.N. Kendrat 'yev, Academician;  Ed, of Publishing House:
V.N. Vyazemtaev; Tech, EQ,: A.P, Cuseva, )

Sponsoring Agsncy: Akadsnlyn nank S4SR, Redkollegiya nauchno-populyarnoy
literatury,

~ PURPOSE: This book 18 intendsi for shemists interested in plastics production,

students of corganis chemia L1y, &and persons interested in the theory and
practice of synikstic mstirisls prodaction,

COVERAGE: The bocklst éeseribas the nature of formaldehyde, its principal
properties, mathods for its production, and its most important chemical
reactions with olher gutstanc~ea to produce asynthetic resins and plastics.
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Raw Materisl (Cont.) 50v/3198
Also, some Proparties of formaldzhyde prodacts, end their industrial and
domestic usss are reviewsad, 1o peracnalities are mentioned., There are
10 Soviat refersnisa,

TABLE OF CONTERTS:

Introduction 3
Ch. 1. Formaldahyds «nd Tts Propartiog . 5
Ch. II. The Product.ion 6t Formaldehyds - 9
Ch. ITI. Some Formaldshyds Polymers | ' 19
Ch. 1V. Phenol-formaldehyds Resing . 31
‘Gh. ve. Urea-formaldshyde apa Sore Other Resins 50
Bibliography 7 R 7 v '6§

AVAIIABIE: Library of Congress , .
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AUTHORS :

TITLE:

PERIODICAL:

ABSTRACT:

_50V/80~32-4-38/47

Yenikolopyan, N.S., Kleymenov,'N.A.,‘Karmilova, L;V., Markevick, A.M.

and Nalbandyan, A.B.

The Preparation of Formaldehyde in a Jet Apparatun by Means of the
Oxidation of Methane Catalyzed by Nitrogen Oxides (Poluoheniye formalt-

degida na struyevoy ustanovke putem okisleniya metana, katalizirovannogo
okislami azota)

Zhurnal prikladnoy Khimii, 1959, Vol 32, Nr 4, pp 913-919 (USSR)

The problem ot methane oxidation, very important in view of chemical
utilization of natural gases, was dealt with in many investigations,
including those of Medvedev [Refs 25, 26/ and D.M. Rudkovskiy. The -
present article describes some results of laboratory studies in ob-
taining formaldehyde by means of methane oxidation catalyzed by nitro-
gen oxides, The following research workers of the VNIIGAZ MNP parti-
cipated in individual phases of these studies: S.A. Anisonyan, S.Ya.
Beyder, and N.I. Vinnikova, and of the Giprokauchuk MKhP: A.S.Zhadayev,
N.N. Chernov and M.N, Shendrik. fThe methane cxidation was carried out
under jet conditions at a pressure of the gas mixture near the atmo-
spheric one and at temperatures of 600 to 800°C, Various conditions of
experimentation were tried out in order to find the optimum ones, and
the results were as follows: 1. The treatment of the inner surface of
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The Preparation of Formaldehyde in a Jet Apparatus by eans of the Oxidation of .
Methane Catalyzed by Nitrogen Oxides

a vessel, in which reactions take place, with K3B407 increases and
stabilizes the yield of formaldehyde and reduces the reaction tempera-
ture by 80 or 100°C; 2. The relative yield of formaldehyde (CH,0 : NO)
amounts to 10 to 12 molecules per one molecule of the catalyst; 3. The
optimum composition of the methane-air mixture was found to be 1l : 23

4. The optimum temperature of the reaction is about 100°C; 5. The stable
run of the reaction is possible in metal vessels; 6. The laboratory
results were confirmed by experiments carried out in a pilot instal-
lation with a capacity of 13 m?/hr of gas-air mixture. There are 7
graphs and 35 references, 16 of which are Soviet, 14 English , 2 German,
1 Swiss, 1 French and 1 Japanese.

SUBMITTED: September 30, 1957
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AUTHORS ¢ Yenikolopyan, N.S., Kieymenov, M.A., Karmilova, L.V., Markevich, A.M.,
NaIBan yan, h.D.

TITLE: The Preparation of Formaldehyde by Methane Oxidation Rcaction Catalyzed

‘ by Nitrogen Oxides

PERIODICAL: " Znurnal prikladnoy khimii, 1959, Vol 32, Wr 5, pp 1132-1135 (USSR}

ABSTRACT: The preparation of formaldehyde in reactlon vescels installed in line

: and also by the method of recirculation 1is investigated here. In one
series, the gas-air mixture of 33.3% CHy, 66.6% air and 0.1% NO was .
passed through reaction vessels. The formaldehyde was separated by vaier
in absorbers. It has been shown that under these conditions 7.4 of

- methane is oxidized to formaidehyde and 9 - 12% to carbon monoxide. In

the closad circulation method the mixture was passed many times through
the reaction vessel. After 8 cycles 18.5% of methane is oxidized to
formaldehyde and 19.7% to carbon monoxide. An additional supply of air -
or oxygen increases the yield to 32%. The yield of formaldehyde per
1 molecule of NO is 20 and even 30 molecules at 550 and 590°C. In the
continuous circulation method the mixture 1s continuously supplied with

card 1/2 fresh gas. The temperature varies from 565 - 680°C. NO was supplied
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The Preparation of Formaldehyde by Metiane 0xtdation Reaction Catalyzed by litrogen
- Qxides '

to keep the corsentration at 0.1 volume %. After 10 circulations 214
of methane is converted to formaldehyde, The losses of NO due to ab-
sorption in the absorkter smonrt to 2-16%. It has been found that NOC
is not consumed in the reacticn.

There are 3 graphs, 1 tabie and 2 Soviet refersnces.

SUBMITTED: Septembar 30, 1957
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. C S 50V/76-33-3-21/41
AUTHOR: Yenikolopyan, N. 8. '
TITLE: ~ On the Change of the order of Reaction With Temperature in

the Oxidatior of tydrocarboins (ob izmononii poryadka renktsii
s temperaturoy pri okislenii uglevodorodov)

PERIODICAL: Zhurnal firzichonkoy khimii, 1999, Vol 33, Hr 3,
pp 642 - 648 (ussR)

ABSTRACT: The azuthor of this paper and several others observed that
temperature rise in hydrocarbon oxidations (e.g.in the case
of methane) lecads to an jnerease in the order of rcaction with

respect to  oxygen (I), and to 8 decrcage of the order of
reaction with respect to hydrocarbon (11)(Table 1). This
obgervation was confirmed by data on the minimum pressure of
simultaneous - ignition as & function of temperature in the
cage of various compositions of (1)-(11) mixturcs. It was
thus stated that with rising temperature the dependence of
the oxidation rate on (1) incrcases vhile the depcndence
on (1I) decreases (Fig 5). Contrary to what was assuzed in
(Ref 23), (Ref 29), and (Ref 19) it is stated that the kine-
Card 1/2 tics of oxidation is to be explained by stronger "competi-
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On the Charge of the Order of Reaction With Temperature SOV/76-35-3-21/41
~ in the Oxidation of Hydrocarbons

ASSOCIATION:

SUBMITTED:

card 2/2

tion" of a few elemehtary processes at rising temperature.

k
The monomolecular reaction R00°——45> R*CHO + R"0*, which
exhibits a higher activation energy than the reaction

k
R+ 02 ——39 R0O0®, is strongly accelerated by rising temper-

ature so that at higher temperatures the latter becomes the
determining reaction. On the basis of this assumptiun the
author computed the maxinum reaction rate of (1I1) as a
function of the concentration of (II) and (I) at various
temperatures. In this connection the ramification was assumed
to develop according to the mechanism established by K. H.
Semenov (Table 2). There are 5 figures, 2 tables, and 31
references, 11 of which are Soviet.

Akademiya nauk SSSR, Institut khimicheskoy fiziki, Moskva
(Academy of Sciences, USSR, Institute of Chemical Physics,
Moscow) ,

August 1, 1957
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AUTHORS: Karmilova, L. V., Tenikolopyan, H. s., 8/076 60,/034,/03/009/038
. Halbandyan, A. B. B115/B016
TITLE: Kinetics and Mechanism of Methane Oxidation. I. Fundamental

Macrokiretic Rules

PERIODICAL: %hurm;l f£izicheskoy khimil, 1960, Vol 34, ¥r 3, pp 550 = 558
USSR ‘

TEXT: The papers by N. N. Semenov (Refs 1,2) dealing with the oxidation proc-
esses of hydroearbons are mentioned. In the present paper the results of a
thorough investigation of the kinetice and composition of the oxidation products
of methane during the entire course of reaction in a vessel with exactly pre-~
goribed type of surface are given. The rules in the accumulation of intermediates
(CHZO and 11202), some new phenomena in methane oxidation, and the probable me-

chanism of the process will be dealt with in the following publicationi af this
geries. The experiments were carried out in a static device already previcusly
described (Ref 4). To analyze the formaldehydc and hydrogen peroxide a calori-
meter of the type FEK-K was used. The experiments were made in a temperature
range of from 423 to 51 30Cc, in a pressure range of from 117 to 375 torr, and
_at ratios of CH,;:0, = 0.5; 1 and 2 (Pigs 1-3), in which connection the
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- 6913
Kinetics and Mechanism of Methane Oxidation. 8/076 60/054/05/009/0}8
I, Fundamental Maorokinetic Rules B115/B016

accumulation of reaction produots (co, 002, Hz, 320) was pursued. The reaction

kinetics in dependence on gemperature (Fig 4), and the influence exercised by
the composition of the initial mixture and initial pressure upon the kinetios
of methane oxidation (rigs 5,6) were pursued. It is pointed out that the maxi-
mum rates of the congumption of jnitial reagents and acoumulation of end prod-
uets of the reaction in the temperature range investigated are in agreement
with the stoichiometrio ratios. The activation energy of methane oxidation is
41.5 £ 1 koal/mole. The dependence of the maximum rate of methane oonsumption
on the initial pressure of the reaction mixture and its logarithmic ananorphosis
is pursued (Fig 7). The degree of the completeness of the reaction of nethane
oxidation (n = 2.7), the reaction degree for methano (« = 1.62), and that for
oxygen (B = 0.96) at & total p1esure of y & 0.1, were determined (Figs 8,9)
The dependence of the induction period on the pressure of the initial mixture
and ite logarithmio anamorphosis are given (Fig 10). The temperature coeffici~-
ent (F‘d - 36 +1 kcal/mole)rwaa also determined. The student V. T. Il'in also

asgisted in this {nvestigation. There are 10 figures and 22 references, 10 of
which are Soviet.
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Kinetios and Mechanism of Methanz {sidation, ' 8/076/60/034/03/009/038
I. Fundamental Macrokinetic Rules B115/B016 :

ASSBOCIATION: Akademiya nauk 3S8R, Institut khimicheskoy fiziki (Academy of \
Sciences of the USSR, Institute of Chemioal Physics)

SUBMITTED: June 5, 1958
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5 3400(B) B010/B002
S, FRO00 v
- AUTHORS: Karmilova, Le Yoy Yenikolopyans Ro Soy Nalbandyan, A. B.
TITLES Kinetios and Mechanism of Methane Oxidation. 1I. Kinetics
' of Accumulation of Intermediates N\

~ PERIODICAL! ghurnal fizicheskoy khimil, 1960, Vol. 34, Foe 3
o pp. 990-994

TEXT: The jnvestigation under review was conducted with the participe-
tion of I. Yu. Uvarova. The authors studied the kine%ios of accumulation
of formaldehxde\and hydrogen peroxide in the methane oxidation in a quartz
vessel treated with HF. The influence of temperature was tested with a
stoichiometrio methane - oxygen mixture at 235 torr pressure and temper-
atures of 426, 472y 491+9s and 513°C (Figeo 1-4) kinetic curves. The
analysis of the curves phowed that formaldehyde appears 88 primary inter-
mediate, while hydrogen peroxide is formed after longer contact times

by oxidation of formaldehyde. The maximum concentration of formaldehyde
rises with temperature, while that of hydrogen peroxide drops. The yield

of hydrogen peroxida drops 1ikewise with a rise in temperature. The activa-
tion energy of the formaldehyde formation amounts to E(CH 0) -7.8:9.5kca1.
card 1/2 ~ 20 /max
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Kinetics and Mechanism of Methane Oxidation. 8/076/60/034/05/08/038
" IX. Kinetics of Accumulation of B0O10/B002
Intermediates

The maximum yield of formaldehyde increases in proportion to a rise in
the initial pressure of the gas mixture, While the yield of hydrogen
peroxide depends but little on the formaldehyde oontent in the mixture,

the maximum yield of formaldehyde rises linearly with rising methane /
content in the gas mixture. With ratios 02 t CH4 = 2 to 0.86; the maximum 4
yield of formaldehyde is independent of the oxygen content in the gas
mixture, whereas in the case of 0, : CH4 -« 0.86 to 0.128, CH20max drops

linearly with dropping oxygen partial pressure. A paper by A, M. Markevich

" is montioned in the text. There are 11 figures and 13 references: 8 Soviet
and 5 English,

SUBMITTED ; June 5, 1958
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' AUTHURS: Karmilova, L. V., Yenikolopyan, N. S. Nalbandyan, A. k.,
Semenov, N. N. (Moscow) T T—"
TITLE: Kinetics and Mechanism of the Oxidatio:) of Mothnnej

III. Detailed Mechanism of the Reaction

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 6,
pp. 1176-1185

TPEXTs On the basis of the kinetlc data and the modern conception of the
energy of elementary reactions of radicals with stable molecules, a
scheme of the most probable oxidation mechanism of methane in the
gaseous phase is derived, with due consideration of the branch reaction
of formaldehyde in the process. The oxidation mechanism can be
represented to greater degrees of conversion by the following system of

reactions: CH, + Oy - CHy + Hb, (0) Cily + 0, — CH,0 + 0 (1)

OH + CH, — H,0 + 6115 (II) OB + CE,0 = H)0 + Heo (II')
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Methane. III. Deteilod Mechaalsm 0f vie BO15/B061 .
Reaction ‘

CH,0 + 0, = ECO + 362 (1x1) HEO + 0, -+ CO + nb2 (1v) ﬂ62 + CH, =

= Hy0, + (:35 (v) ﬂ62 + CH,0 = B0, + Ré0 (v') oH T o  the vesnal

Calculated data of the maximum rate of oxidation compared with
experimental data are given in Table 1 for temperatures of 472°%, 491.5°
and 513°C, and the values of the kinetic parameters of the methane
oxidation in Table 2. The quantitative agreement of the values
calculated according to the derived mechanism with those of the experi-
mental data confirm the validity of the proposed reaction mechanism.

L. I. Avramenko, A. M. Markevich, and V. V. Voyevodskiy are mentioned in
the text. There are 2 tables and 20 references:s 14 Soviet, 4 British,
and 1 Canadian. ‘

ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki (Academy
- of Sciences USSR, Institute of Chemical Physics)

SUBMITTED: June 23, 1958
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AUTHORS: Yenikolopyan, N« 8. and Bel'govekiy, I. M.
TITLE: Catalytio Oxidation of Hethane and Methyl Alocohol
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, RNo. T, »

‘gilver vaporized upon. the wallas of the reaction vessel. By solving the

pp. 1571 - 1580

TEXT: The aim of this paper is to establish the reason for the great
difference between formaldehyde yields obtained by oxidation of

methanol and methane. The experiments were carried out in an ordinary
vacuum unit. The reaction vegsel was a quartz cylinder 180 mm long and v<
38 mm in diameter. The following nechanisms were investigated: 1) the
kinetics of homogeneous oxidation, with a previous treatment of the

walls of the reaction vessel with a 2% aqueous potagsium-tetraborate
solution, and 2) the kinetics of heterogeneous oxidation with metallic

heat-conduction equation, it was established for the homogeneous reaction
that at the reaction rates observed (heat-evolution rate and acceleration
of the reaction) the system can be considered to be a steady one, and that
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catalybic Oxidation of Methane and Hothyl 8/077/62/054/007/028/04Z/IX
B0O4/BO6B
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(RS .. -

87765

A

the separate calorimetric method developed by A. A. Koval'skiy can be
applied. The kinetics of homogeneous oxidation was studied with o
Py hane at 5800C, 250 mm Hg, CH,:0p = 131 and with methanol at 490°C,

106 mm Hg, and CHBOH:02 = 1:1. Maximum formaldehyde concentration was

found for cn4 at 1 mm Hg, and for cnaon'at 4.7 mm Hg, in accordance

with the higher reactivity of methanol. The oxidation of methanol on
the silver catalyst wes completely heterogeneous and very rapid. Formal-

dehyde, the intermediate product, is deso

rbed from the catalyst into the

volume of the reaction vessel. The homogenaous oxidation of formalde-
hyde and methanol 18 completely suppressed by the rapid destruction of

the active centers on the silver surface.

The oxidation of methane on

the silver catalyst was considerably slower than in the pure vegsel.
CO, and Ho0 were formed. The oxidation process was not accelerated by

the addition of formaldehyde. From this,

tion of CH

4t is concluded that the oxida-
on %the silver catalyst does not

take place through the

intermediate stage of formaldehyde formation. There are 8 figures,
3 tables, and 13 references: 12 Soviet and 1 British.
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ASSOCIATION: Akaudemiya nauk SSSR, Institut khimicheskoy fiziki
(Academy of Sciences USSR, Institute of Chemical Physics)

SUBMITTED: October 18, 1956
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MILIXR, V.B.; IRVIN, P.I.; KONAREVA, ¢.P,; NEYMAN, M.B.: I!EEKOLOP!AN, N.S.

: he oxidation
Use of the kinetic isotopic method in the study of t
- of methame in the presence of mitromethane, Znur.fiz.khim.l 3;)
n0.9:1980-1986 S ‘'60. (MIBA 13:

{ya nauk SSSR, Institut khimicheskoy fiziki,
- ‘km(l;:tg:ue) (Carbon—-Isotopes)
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The authors Investigated the kinetics of the radiatl
(acrylonitrile, methylmethacrylate, vinyt ecetate, formal
MeV clectrons. 'n.c umpcmum range studied {from
The i

the kinetics of poly
presented by N. N, Semenov at the International S,

l he X lhfhlav, \2 Go(‘dmn

fnduced po-ymeﬁlmon o(n mxmber o!vlnyl monomen” T "
dehyde). The polymeruration was carricd,out wing 1.5

~ 196 16 0°C) included the melting point of the monomer,

of tate near the melting point c)rnud in a varicty of ways. The
polymer yield in the mhd yh-xc ruchcd a fimiting value with Increasing dose,

was established. The mnlu are ln(elvuled on |h¢ tmh of the theory dcvtlo;!d and

(b) .
Radlistion-Induced Polymerization nl Manomers in the Solid State

.
43

LN, sg‘my Y

o P Terek

fluence of phase transitions on

Porttraty of Chemical Phys. r of the Academy of Scicores of the USSR, Moreww

PR

ropm presented at the 204 Intl, cmsron of Radiation Rn,mh,

Earrogate/Torkshire, Gt. Brit, . J-11 Aug 1962

e Bec A n oA wTin
PRI Y
>

APPROVED FOR RELEASE 09/01/2001

and a$ the 18th Conxrm of Pure and Applied Chcmmry {Montreal, August, I96l)

Y (M , July 1994,

1

CIA RDP86- 00513R001962710004 1"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1

RSN OERIEITER }mm@ﬂm&‘mma P RER AN AP R B AR EASIENTK] RS phim g B CRSHR
SIS PSTEN STECIT . ST R i SR AT R i ? = _

YENIKOLOPYAN, N.S.; KONAREVA, G.P.
\\——;/
Homogeneous catalysis in the gas phase oxidation of bydrocarbons.
Report No.2: Effect of nitromethane admixtures on the axidation of
pothane., Izv. AN 888R, Otd. khim. nauwk no,2:1230~235 F '61,
_ ) (MIRA 1432)
1, Institut khimicheskoy fiziki AN 8SSR,
(Methane) (Oxidation)
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ZiRMILOVA, L,V.; YENIKOLOFTAN, N.S.3 NALBANDYAN, A.B

Kinetics and mechanism of methane axidation. Part 4: Effect
E?;vd:'ogen peroxide amd water on the reaction kinetics, )
Zhur, £1z, khim, 35 n0.5:1046-1053 My '61. (MIRA 1627

1, Institut khimlcheskoy flwiki AN BUSR,
(Methane)  (Oxidation)
(Chemical reaction, Rate of)
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Hoskva

Kinetics and mechanism of methane oxidation,

Part 5:

Constant rate .of methane oxidation. Zhur, fiz, khim,
(MIRA 14:7)

35 n0,7:1435-1442 J1 ‘61,
1, Akademiya nauk SSSR 5

Ina'citut khimicheskoy fiziki.

(Methane) (Oxidation)
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KARMILOVA, L.V.; YENIKOLOPYAN, N.S.

Kinetios and mechanism of methane oxidation, Part 6:
Mechanism of carbon dioxide formation and the evaluation of
the stationary state concentration of hydroxyl radicals in
the reaction. Zhur, fiz. khim. 35 no.7:1458-1464 J1 '61,
(MIRA 14:7)
1. AN SSSR, Institut khimicheskoy fiziki,
(Methane) (Oxidation) (Carbon dioxide)
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8/190 62/oo4/006/o13/026

B101/8110 ,
AUTHORS: pudina, L. A Yenikolopyan, N. Se
PRSI
TITLE: Initiating mechanism in the thermal degradation of polymers
PERIODICAL: Vysokomolekulyarnyyc aoyedinqniyu, v, 4, NO. 6, 1962,

869-875

TEXT: A kinetic method 1is developed for judging whether the active

centers in the thermal dogradation of polymers are jnitiated by the "law

of chance" 0T by the 'lavw of terminal groupu". For the degradation of

the polymer to the monomer the following ip written: dM/dt - Kg _

(1= amount of monomer formed, K = effective constant - of the .reaction rate, l;///

g = amount of initial polymaT). Knlﬂg (n, = degree of polymerization).

The method guggested ig based on detormining the value and aign of n. :

According to R Simha, L. A. Wall, in whose paperT (J. Polymer Soiey 69 3

1951), the example of chain destruction is thoroughly discussed, the- form

 of the function K = £(N,) is determined 88 dependent on the course of
reaction; and the following 1is found: n <0 for initiation by the law of
terminal groups, n320 for {nitiation by the "law of chance" . The

 gard 1/2 S
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Initiating mechanism in the ... ‘ B101/211¢

uncertainty in the case n = 0 can be eliminated by adding an inhibitor.
The kinetics of degradation of polyformaldehyde (at 222°C in "2) and of

polyformaldehyde treated with acetic anhydride was investigated

experimentally, 1In both cases, a linear decrease of K was observed with
increasing N (increasing ) according to initiation by the law of

terminal groups. There are 2 figures and 2 tables. The most important '
English-language reference ‘ie: H. H. G. Jellinek, Degradation of vinyl \/
. polymers, N. Y., 1955.

ASS50CIATION: Institut khimicheskoy fiziki AN SSSR (Institute of
Chemical Physics AS USSR) :

SUBMITTED: ~April 8, 1961

Card 2/2

R e e
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A s/190 62/004/008/069/038—

| S B101/8160
nUTHORS: ' jBelfgovakiy, I. g., Yenikoinpyan. . S., Sakhonenko, L. on
TITLE: ' Determination of the molecular weight of polyformaldehyde by!
| 1ight scattering o ‘ _
. PERIODICAL:- Vyaokémolekulyarnyye aqyedineniya; ve 4, no. e{ 1?623 o

1197-1203

cad serit ty of the light
EXT: - aratus is described for measuring the intensi
iziféerﬁﬁ %§pszlutions of polyformaldgh{ie~1nhd;ggtggltﬁgrgizﬁdz;ntgzzing
o diroect beam and one defloote TOUg :
iﬁi gglution are photomultiplied and then compured by an olaotrontp 206
- compensating oircuit. ‘yiith a thormostat allows, tedparaturaafup [} _
: can be used. A differential refractometer is also described for

. +] (o] -
deterﬁining the increment at temperatures up to 200 °C. At.159 C density 27
‘0.845 g/cmag'ieffnofive indéx.ng = 1.390; Rayleigh constani
,5)-10"8 o™ y d linearly with '
u tering increase y .
- .0+1¢5)+10"° om . . Light scattering
Rgq =+ (44:0£145):10 7 em "- -

polyformaldehyde concentration. The molecular weight was detorminnd‘
card 1/2 . . - : :
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,viucoéimetriobllyias,a function of the intrinsic viscosity:.

0.66 °

] = 4.4+107%x +hich ylelded moleoular weights between 89107 and
N - . y . e

‘ '285'105. The molecular weights determined Byilight scattering were not

consistent with the viscosimetric values. Light scattering only yields

Lindvig, Je. Polymer 301.’ 1, 91 1641 19590

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of

" Chemical Physics of the AS USSR)
\ .

- SUBMITTED: . May 12, 1961

Card 2/2

o | e : $/190 6%/004/oba/oo9/016'
Determination of the molecular weight ... B101/B1€0 B

. 8 weight - average moleoular weight. Thore are 10 figures and 2 tables.
The most important English-language reference io: T. A. Koch, P. E.

J

,-—‘—”
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§/190 62/004/012/002/015
B101/B106
" .AUTHORS: . Skufatov, S. M., Yenikolopyan, N. S., Bonetskaya, &. Koy
Voyevodskly, v. V. '
:?TITLE: ' Mechaninm of lactam polymerization

- PERIODICAL: Vyookomolckulyarnyye poyedineniya, v. 4, no. 12, 1962,
el 1770-1778 '

TEXT: In continuation of papers of 1952-54 (1ast publication Dokl. AN S3SR,
95, 1017, 1954), the polymerization of e-caprolactam and f-enantholactam was
studied in the presence of water, water and acid, snd water and alkali at
2%1.5°C., A slightly modified reaction gcheme is proposed on the basis of
experimental results concerning induction period, paximum reaction rate,
time before maximum reaction rate is reached, degree of conversion, heat

v k . k .
effect of the reaction: (1) B + HO f%ﬁ AH; (2) AH + RH —2 P+ Hy04 "
k

, Tk _ k K
(3) AH + P Sy op ot (4) AE 4B X 4 by xy (5) B+ P2 B

Card 1/3
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s/190/62/004/012, ooz/ov
Mechanism of laotam... L B101/B186

kG 7 P k 7
(6) B + H0 + X —> AH 4 X (1) AH + Xx—b B 4 H,0 + Xy where B = lactanm,
AR = amino acid, P = polyamide, X = catalyst. The probable course of these
_ repctions under different conditions is discussed, and the following
equations are derived for the rate of polymerization, w: (1) for oolymeriza-

tion of £-caprolactam in the presence of H,0: w = al (H 0][8] ([Bo] [B] )
where o' = k k6/2k7; (8) for nolymerization of f-enantholactam in the

presence of water: W« = 'LH 0] LB]“_B 1€ - (B ]2 ; where u' = kg * g 5k6/k3’ /
(¢) for polymerization of ¢- caprolactam in the presence of H,0 and H,F0,: ‘.
W= B \/[AcH] (B] V[B 12 - (312, where B' = (kkoko(H,0)/k, )0 +5, and .

AcH = acid; (D) for polymerization of § -enantholactam in the presence of

Hy0 and HyPO,: w = a'\/ {acH][B] y [Bo]z - [8]2 , where

Taf = kg zskg 751(2 5[}120]0 S/kg :5; (e) in the polymerization of e-capro-

© lactam and {-enantholactam in the presence of HZO and NaOH, the presence of

Card 2/3
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. Mechanism of lactan.,. B101/B186 ,

NaOH only reduces the induction period without affecting the polymerization

kinetics proper. All the experimental results are satisfactorily explained
by these equations. There are 3 tables.

ASSOCIATION: Moskovskiy £osudarstvennyy univeraitet im. M. V. Lomonosova
(Moscow State University imeni M. vV, Lomonosov)

SUBMITTED: June 24, '1962
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B101/B186

AUTHCRS: Yenikolopyahs H. S« Bonetskayas A. Koo skuratoV, 5. M.
//""‘""""‘"-—"’“
TITLE: Induc tion period of L-caprolactam and g-enantholactam
polymerization undeT various condifions
PERIODICAL: Vysokomolekulyarnyye soyedineniya,.v. 4, DO. 12, 1962,
: 1779-1783 ) : ,
TEXT: A get of reaction equations was drawn UP in a previous paper’
(Vysdkomolek. goyedes & 1770, 1962) for the polymerization of e-capTo”
jactam and géenantholactam in the presence of waterl, water am acid, and ' /
k . o
1 : . ) d
water and atkatis (127 1,0 w7 M (2) AH + AH —% p+ B0 -
k 1 k k
(3) At + P —2 P+ H0% (4) hH + B+ K e Xy (5) B+ P —3 P;
ke k :
(6) B+ 0,0 * y —> K+ X (7) AH + )4 — B+ HO + X, where B = 1nctom,
cid, P = polynmido, K= catalyst, whose functioning groups are
£ polymerization with watel or

AH = amino &
either the ¢

card 1/3

nd-groups of P, in the cose o
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' Induction period of... I B101/B186 -

. H;o fon in tho case of poiqurizution in the preognce of acid. In the

) \ ,

. present paper, the experimental data are used for doriving equationn for i
the induction period as dependent on the amount of H20 uddﬁq. Reaction (1) 3

catalyzed by the amino acid gives tise to: B + H,0 + AH —1, iH + AH. The

jnduction periocd t = (1/4) 1n w/a; where ¥ = ath, a = k%k1[B]/k;, and FA
‘ ¢ = k;[B][H?O‘  In agreement with the experiment, the induction period is
" _inversely proportional to' the amount of water added. The induction period

deorcases with an increased addition of N¥aOH., In this case, the cooperation

of the hydroxyl ion must be taken into account bosides reaction (1) and the

k" .
catalysis by the amino acid: B .+ H20 + OH™ ——1’ AH + OH . Hence,

1iv-t - (1/9)(1n w - 1n a), where ¢ = ky(B]{H0), o = kgkqtﬂlt°“']/k%-,

Congequently, the kinetics of polymerization propooed intorprets the
reaction courses correctly. TPhere are 2 figures and 1 tablo.

Y™
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i 74-‘~¥-‘~'§~AUTHORz'j"‘Dud1n"‘a. L. A.; Yenikolopyan, N. S.

o | TITLE: Thermal and 'thérmo-ondattva_ degradation of Qo_lyfomaldahyde’.\l. Order
. 1 of the thermal degradation reaction S ;

1 SOURGE:  Vy*sokomolelulyarnytye soyedineniya, v. 5, o, 6, 861-667
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i ;"ABSTRACT:”T“THG""ﬁolqurs used in the study were pre
g oo - formaldehyde in -toluens, using calcium stearate as initiator, A part of the
- A : polymer was stabilized,by'heating at 100C for three hours with acetic anhydride.
g : The molecular welghts of the nonstabilized polymers were 2,57x10 "sup 5 and 3.16x10
- sup -5, and -1;385:10"3@‘ 5 for the stabilized polymer.  Themal destruction was con-
1 . - ducted in-a vacuum installation at 10 sup -4 mm residual pressure, at temperaturss
; varying from 120 to 346C, and the volume of liberated gas was determined by pres-
. sure change. Such a method is applicable whers the sole gaseous product is a
monomer, and the authors were able to show that it fitted their case by obtaining
pPressure readings almost matching theoretical ones, The semilogaritimic

epared by polymerization of - - - - -
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— w?éfzﬁdfbﬁds’eé{éf'ktnetic'dacdmpbsiﬂon»durve'sf of'alpha-néliomethylene and the non-
~ i gtabildized polyformaldehyde are curved, while those of ‘the stabilized polymer fomm -
- "a straight 1line, indicating that in the latte

~'of aative contar dostruction is losa than the aotiva

polymer follows a firat order course. It implies that ho

v ot ation onargy of moncmer elimina-
“rtlon. A part of the experimont was condudted by 0. M. Koz !miny*kh, Orig, art.
has: 13 formulas, 3 charts, and 1 table.
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On the problem of polymerization at low temporaiuru.
Rev chimie 7 no, 11 501-511 1'62,
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AUTHOHS ¢ Yenikolopyan, M,3, Loctor of Chemical Sciences, Vardanyan, M.S.

TITLE: The production of polyformaldehyde

PERIODICAL:  Zhurnal vsesoyuznogo khimicheskogo obshchestva imeni D.I.
Mendeleyeva, v. 7, no. 2, 1962, 1Y% . 200

TEXT: Properties, the produetion, and the mochanism ol polymeri:ation
of polyiurmaldehyde are discussed and some experimental results are presented,

A great part ol the presented information is apparently taken from the Symposium
on Macrochemistry in Canada, 1961, Polymers of formaldehyde are known since thelr
discovery by A.M, Butlerov, Two types - polyoxialdehydes and polyoximethylenes
can be noted, High molecular weight polyoximethylene, 1i,e,, polytormaldehyde,
shows some outstanding physical and chemical properties, thus being or intercst
tor various purposes, Monomer tformaldehyde used as initlal material can be pre-
pared: i) As low-molecular compound., para-formaldehyde and "<-polyox1mcthy1ene ;
2) as cemi-acetal; or 3) by partial condensation. The monomer should contain
less than u.CUl% admixtures, Preliminary polymerization, or filtration through
molecular [ilters allows to remove the impurities below 0,00i%, The purificd
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monomer can be polymerized in two ways in the pregsence ol various catalysts,

The latter i{s not consumed during polymerization, 1.e,, active centers are not
lost, The etrect of HpO, CH30H, HCOOH, CH3CO0H, (CH}CO)QO, CO, CO2, and other
substances on rate and degree or polymerization was investigated experimgtally,
In contrast to the OH™ ions, the HCOi and HCOO™ ions do not intluence the polvme-
rization of formaldehyde., Thus, in principle, a regulation of the process and
reproduction of polyrormaldehyde with any desired molaecular weight {5 possible.
Tne stability of para-formaldehyde against heat and oxldation depends only on the
nature of the end-group of the chain. The present authors demonstrate that at
thermal destruction also processes of chain transfer to the polymer are of im-
portance as well as to the evolving monomer formaldehyde, simultaneously with

.gencration, growth and rupture of chains, Studies of the kinetics of thermal

destruction or polymers with CH and OCOCH3 end-radicals showed that the diiferent
rato ol dostruction deponds upon the different activation enorgy, It was proved
cxperlimentally that oxygen increases sharply the destruction rate, and decreases
even more the molecular weight, However, the molecular weight ot acetyilzed

. polymer decrecases much slower than that of the non-stabilized polymer., This in-

dicates that oxygen doos not attaock direotly the middle of tha ohain, Oxygon
apparently doos not attack direotly the polymer ohain, but the gvolved monomar

Card 2/3
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formaldehyde, The observed greater mutual effect of oxygen and tormic acid is
not explained yet. An erficient mixture of a stabilizer should be able to bind
the evolving formaldehyde (limiting: thus its further oxidation), also the
evolving formic acid, and contatn radical inhibitors retaining tho chain process
of destruction, There are Y figures,
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KozLov, P.V., otv. red.; ANDRIANOV, K.A., red.; DOGADKIN, B,A., red,;
DOLGOPLOSK, V.A., red.; YEN 8., red.; KARGIN,
V.A., red.; KOLESNIKOV, G.S., red.; KOROTKOV, A.A., red,;
KORSHAK, V.V., red.; LAZURKIN, Tu.8,, red.; MEDVEDEV, S.S.,
red.; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G., red.; ©
SLONIMSKIY, G,L., red.; SMIRNOV, V.S., red.; TSVETKOV,V.N, , '
'K red.; FREYMAN-KRUPENSKIY, D.A., tekhn. red.

[Adhesion of polymers] Adgeziia polimerov; sbornik statei.
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10)
(Polymers) (Adhesion)




"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1

S &'._;ﬁifb,‘x.’. Rep Rl P GUSIEE NG E SRR BB IR L O PSR USRS

ov. G.S., otve. red.; ANDRIANOV, K.A,, red.; LDOGADKIN, B.A.,
KOLESHIE ted.; DOLCOPLOSK, B.A., red.; YENIKOLOFAN, N.S., Ted.;
KARGIK, V.A., red.; KOZLOV, P.V., ¥éd.; FOR0TEGY, A.A., ”
red ; KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; I'EDVED? , v
S.S., red.; MIKHAYIOV, N.V., red,; PASYNSKIY, .A.G., red‘.l,N ‘
SLONIMSKIY, G.L., rec.; SMIRNOV, V.S., red,; TSVETKOV, V.N.,
redc; mEYMAN-'KRU SKH, D.AO, tekhno !‘ed.

: tsepnye
Heterochain high-molecular weight compounds] Cetero
w[ly:okomolokuliamye soedinoniia; sbornik statel. Moskvz;,
1zd-vo "Nauka," 1963, 246 p. (MIRA 17:3
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KOLESNIKOV, G.S., otv, red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A.,
red,; DOLGOPLOSK, B.A., red.; YENIKOLOFYAN, N.S., red.;
KARGIN, V.A., red.; KOZLOV, P.V., red.; KOROTKOV, A.A.,
red.; KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV,
5.5., red.; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G., red.;
SLONIMSKIY, G.L., red.; SMIRNOV, V.S., red.; TSVETKOV, V,N,
red,; FREYMAN-KRUPENSKIY, K.A,, tekhn, red. ’

[Carbochain high-molecular weight compounds] Karbptsepnye
vysokomolekuliarnye soedineniia; sbornik statedi, Moskva,
Izd-vo AN SSSR, 1963, 287 p. (MIRA 17:1)
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TITLE: Low-temperature radiation-induced polymerization of isobutylene

SOURCE: Karbotsepny-:ye vy*sokomolekulyarny*ye soyedineniya (Carbon-chaln macro-
molecular compoundsy; sbornik statey. Moscow, lzd-vo AN $SSR, 1963, 100-106
LY

TOPIC TAGS: polymerization, radiation polymerization, Isobutylene, low-temperature
polymerization : .

] .
ABSTRACT: In order to clarify the degree to which the reaction proceeds via an >
fonic mechanism, the kinetics of the radiation polymerlzation of Isobutylene over
a temperature range of -40 to ~-196C were investigated. With respect to low=
temperature radiation polymerization, the following conclusions could be drawn:

- The independence of the polymerization yield of the intensity of the dose indi-

i

Card 1 /g7 0 florma’ temper

cates a linear relationshlp between the polymerization rate and the radiation in-
tensity. The polymerization of isobutylene in the liquid phase is accelerated by
a decrease in temperature down to the freezing pojnt of the monomer. The reaction
rate has an activation energy of 2.5 kcal/mol. [n the solid phase, the reaction
rate has a normal temperature dependence with an apparent activation energy of

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1"
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+1.88 kcal/mol. The maximum rate of polymerization is obtalned In the inltial
stage of Irradiation and the process shows a tendency to become saturated as the
dose of radiation Is increased. The molecular weight of the product -has a maxi-
mum value during the initial stage of irradiation, after which It drops rapidly ‘
to a value of 15,000-20,000; thereafter it is essentially independent of the dose.:
Orig. art, has: 5 formulas and 5 figures. ' -

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical Physics,§

AN SSSR) )

SUBMITTED: 26Apr62 DATE'ACQ: - 20Mar64’ .  ENCL: 00
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JYENIKOLOPYAN, N.S.; SHILOV, A.Ye.

"Chemical kinetica and catalysis® by G.M,Panchenkov,

V.P.lebedsva. Reviewed by N.S.Enikolopian, A.E.Shikov,

Kin.i kat. 4 no.2,:322-525 Mr-Ap 163, (MIRA 1635)
(Chemical reattion, Rate of)(Catalysis)

(Panchenkov, G,M.) (Lebedev, V.P.)
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DUDINA, L.A.; YENIKOLOPYAN, N.S.

‘Thermal and thermal oxidation degradation of polyformaldehyde,
Part 1s Order of the .thermal degradation reaction., Vysokom.soed,
5 no.6:861-867 Je 163, (MIRA 16:9)

1. Institut khimicheskoy fiziki AN SSSR.
(Formaldehyde) (Degradation)
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AUTHORS: Dudina, L. A.; Yenikolopyan, M. S. | T

TITLE: Thermal and thermooxidative degradation of polyformaldehyde. 2. On
. { temperature dependence of themgl degradation rate ) :

. |SOURCE:  Vywsokomolekulyarny#ye soyedinuniya, v. S, fo. 7, 1963, 966-993

TOPiG TAGS: +thermal dissociation, dissociation rate, unstabilized polyformal- ;
dehyde, activation energy, true activation energy, chemical reaction, reaction rate:
constant . L ..

| ABSTRACT: Tho thermal dissociation of polymers upon heating was investigated,
using the method described by the authors in (Vy#sokomolek. soyed. 5, 861, 1963).
'The polymer specimen was in the form of a tablet with heat being applied from its
!base. At high temperatures (above 260C) the dissociation rate of unstabilized —
polyformaldehyde (PFA) was found to be :independent of the temperature. In the .|

temperature range 190-260C the dissociation activation enorgy of PFA in the 0.02 gnm.

specimon yielled a value of 17 + 1 kcal/mol, and for the 0,05 gm spacimen, 13 #
keal/mol. An analytio method has been developed to determina the true activatlo

-

PV O m

B>
|




"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1

BT B S AT T BRI/ AP S ORI O SO UL ORI LR SN BR AR 1 Riﬁi‘fﬂfm ‘;':

sE3ve N

e ———

 JACCESSION NR: * AP3003787" | . a - :

: enéfgy in the chemical reaction when the limiting factor in the heat ti'éatmnt is
{the intérnal conductivity of the specimen, The effective reaction rate constant is
expressed by e T assecaszman .|

A S Zko"x i) - net -——-’i— \‘.x
Py Y O T D e

where A - thermal conductivity, £ - density, S - cross-sectional area, E -
activation enorgy, k, ~ constant in heat source torm . '
qo ot e Qkopc-lf[ﬂf.

The effaective activation rate constant is then plotted against the inverse specimen !
weights It is shown that when the apparent rate constant is inversely proportional :
to the sample, the true activation energy is twice that of the experimental value.
The activation energy of the stabilized polymer terminated with the hydroxyl group
yields a value of 26 keal/mol and with acstylens, E = 32 kcal/ml, "The authors

express their gratitude to A. S, Kompansyets for evaluating the work." Orig. art. }
has:t 13 equations and 3 figures. . : o , |

iassocm'fmn Institut khinicheskoy f1siki AN SSSR (Insbitute of Chemical Physics |
AN SSSR L o . v

\
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‘ AUTHORS: Dudina, x.. A ; 'Yenik

- W e < L. ’
TITLE: Themal and thermoxidntive decomposibion ot _polyformldnhyde. 3. Chain l
transfor reaction in thermal dscomposition. 7 - B

SOURGEt Vy#sokumolekulyarrvﬁw uoyedinoniyu, v. 5, no. 8, 1963, 1135-1.39

1 TOPIC TAGS: formaldehyde polynrer, elpha-polyoxymnthylene, thernal de"orpositlon,
chain transfer, stabilization L e

- ABSTRACT: Thia roport 13 & continuat.ion ot' earlier abudies by the nut.hors on

1 thermal decomposition of formaldehyde polymers.. An explanation was sought for

! the deviatfon of the decomposition rate from that of a first order reaction. The
‘method used was deseribed in an earlier publication ty the authors (Vy#sokomolek., -
5, 986, 1963), the kinetics of the reaction being evaluated on the basis of gas
rate evolution from polyformaldehyde samples at 130-280C in a closed system. It
wns found that the rate of monomeric iHCOH evolution in nonstabilized specimens
tapered off within 5 to 10 minutes, a phenomsnon not observed in control tests

1n an atmosphere of nitrogen, tfhus excluding preasure as a potential factor of
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/| repolymerization.” On the other hand, where the polyformaldehyde sanples were

: s,tabiliz’edlbyiécetio anhydride, ths rate of monomdrie HCOH evolution procaeded
independently from prossure, while the molecular weight of the polymer continued
8 - . (lo decrease. A 4heory is advanced suggesting the formation of fragments with
- .| acetyl end-groups by means of a chain-transfer reaction, The oexparimental work

" |on the decomposition of alpha-polyoxymethylene was corducted by O, H, Koz 'miny#kh,
- {Orige art, has: 1 formula and 5 charts, e TN

| ASSQCIATIONs ' ‘Institut khimicheskoy fiziki AN SSSR (Institute of Chemical Physics, |
Acadeny of Sciences, SSSR) . :

I Y TR L o
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| TITLE:  Thermal and thermeoxidative dacomposition of polyformaldehydes I, Kinetics
tof the thermooxidative reaction R T

| SOURCE;

Vy#gokomolekulyarny#ye aoyedinaniy&,rv;is{‘nﬁf?85:1963, 1160-114)

- | TOPIC TAGS: formaldehyde, bl!f9£¢§;déb&§§i;§h§imébkidatiﬁe decomposition, auto~-
——peatalysis,cstabilization——— - 0000, alo=

ABSTRACT: The polymer (0.382 gms) was placed-in a glass dish attached to a

quartz spiral suspended inside a glass cylinder,  Through this a stream of oxygen
was passed at temperatures ranging from 165-2200,' The changes in weight of the |
sample were followed by rocording the extension of the spiral. The gasaous de- ‘
compogition products, trapped by means of condensation at temperatures down to . |
i =80C, lwere analyzed for monnmeric formaldehyda, organic peroxides, hydrogen . ‘

i peroxide, and formic acid. The viscosities of the samples were detsrmined by
i Ubbelhode's method in dimethylformamide solution at 150C,

ard from it the moleg=
' | ular weights were calculated, It was found that the oxid

ative decomposition of

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1"
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+ . |-nonstabilized polyformaldehyde piobéedé>atAa'rata,negrlyysb'times greatar than
purely thernal dacompositionfin an atmosphere of awgon, formaldehyde being the
only decomposition product, Also, in the oxidative précess the molecular waight
of the regidual polyformaldehyde shows a early instent drop in molacular woight
to 2.6+103 from an initial figure of 3-10g, while in an atmosphere of argon the
molecular weight is affected only slightly, Experiments with polyformaldshyde
stabilized by means of acetic anhydride revealed a rapid slowing of the decomw
‘position reaction and an insignificant drop in molecular walght, It is suggested
. }that the polyformaldehyda decqmposibiop process possasses autocatalytic charactere
istics. Orig. art, has: 6 chartse; j ;

|| ASSOCIATION: - Institut khimicheskay fiziki AN SSSR (Institute of Physicel Chenistry;
i Acadeny of Sciences, SSSR) .. .. . .. T R — _lg-;
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; AUTHORS: Dudina, L. A., Agayanbs, L, A.; Kamuova, L. I, 3 Yenikolopyan, N. S.72

TI'I'LE! Thermal and t__mngxidnmmnnmmmior] of- poleormaldehxde. 5. The
role of tomic acid in the t.nernooxidative reaot.ion

o :fv'ﬁ:.;“ SOURCE: Vyﬁsokomal kulyarnyﬁye soyedineniya, v. S, no. 8, 1963, 12L5-1249

s | rop1c TAGS: thermal decomposition, therwooxidat.ive decamposit.ion, poliyformale
ooyt dehyde, formic acld, stabilization

- b ABSTRACT - Experimonbs wers conducted using 0.382 gm of acetylated polyformal-
e dehyde having a molecular weight of 0,7°1072, which was subjected to vapors of '

§5% formic acid in a curraent of oxygen or argon, or to the acid alone. The

kinetirs of polyformaldehyde decomposition were recorded in an earlier paper by

| w. A, Dudina, L, V. Karmilova, N, S. Yenikolopyan (Vy#sokomolek. soed., 5, 1160,

! 1963). 1t was found that at 220C the rate of tharmooxidative decomposition of

i polyformaldehyde in argon increases in proportion to the formic acid gas conient

| and that an almost double rate and volume of destruction take place in the pree-~
_ence” of oxygen. Where samples of polyformaldehyde were reacted with liquid 65%
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| formic acid previous to exposure to oxygen or argon: it was observed 1t 2026 -
s the rate of decomposition in oxygen was f.’e'nfoldvama' in argon, e’i‘;:dvgma:tzm»*
_ ~*| polyformaldehyde decomposition in argon did not exceed L%, and the viscosity went
7' down to only 0,62 from an original 0,68, It is concluded that formic acid reacts

L  with polyformaldehyde s0-as to- facilitate its subsequent thermaoxidative decome |
=-| position by oxygen. ~Origi art. hass 1 formula, ki charts, and 2 tables. S

“L%‘Acadew—offsciemqsrsssaj R
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| ASSOCIATION: , Institut khimichesioy fiziki AN SSSR (Institute of Chemical Physics, |
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PROSHLYAKOVA, N,F.; SANAYA, I.F.; YENIKOLOPYAN, N.S...

Polymerization of formlceh[de.‘ Part 1: Order of the reactiom in

anionic polymerization, Vydokom.sced, 5 no. 11311632-1637 N '63.
(MIRA 17:1)

1. Institut khimicheskoy fisiki AN SSSR.
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forma t 2: Effect of a monomer on
lyme tion of £ 1dshyde, Par s
Et,.ge me:ri\zgegrea and rate of polymerization. Vysokom, 808 i 1741)
no.11:1638-1640 N '63.
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tive addition:
£ formaldehyde. part 3t Effect of ac
ioimri:at;:npglymerimtion of formaldehyde in solutiom(;Mm 17:1)
V?aokcur.aoed 5 1n0.11:1653-1657 N 163,

1. Insti.tut khimicheskoy fiziki .AN SSSR.
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Polymerization of formaldehyde. Part 4: Change in molecular
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Polymerization of formaldehyde. Part 5: Effect of water,
methyl aleohol, acetic acid, and acetic anhydride on the
polymerization of formaldehyde in solutions, Vysokom, soed,
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v-ﬁ_,»AUThOR° Dudina, L. A., Kamilova,-;L. V.; !enikolopy&n, N. 8. .
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- TITL Oxidative destruction of pc»lyfomaldehydo (\ :

QOU‘?.CE. AN uSSR.. Doklady, ve 150,. no. 2, 1963, 309-312

“'nctivation energy, reaction rate

bt ABSI‘RACT‘;_Therml oxidative destnlction of: polyfomaldehyde with hydroxyl. or with
—’——'i—;v:;'acetylen_c end-groups-was-cerried out at 180-185 degress;-condensed products vere - H
contin}zously collected and analyzed. Regardless of the end group, main products
~Were monomeric formaldehyde (about 80-905) “and formic-aeid-(5-8%), with-traces of —+
-r'-others j but no peroxides. -The course-of-tke O-initiated depolymerization and .prauti-
cal absence of oxidation reaction was studied. Activation energies and reaction :
g rates were calculated for proposed reactions where the molecule can disintegrate es -
- shown 4n equation (1) of enolosure 1, or it can.add a molecule of O as shown in
~-squation-(2) ‘of enclosure-1,-then- embscquently {somerize, - However, peroxides wers -
~not-detected: - -aither they were not formed according to proposed reactions, or oddi—
tional reactions, not calculated herein, are involved. Also none of the proposed
_ reactions explains the formation of formic acid. Further study is recommonded.
B c‘-“'d / } -Association: -Inst.-of: Chamical. Physics,aAcadenv of Selences 3333
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'?;fsouncsgf‘An‘s’ssn_.{‘Dqklady,_y‘.,lso.vvhi;.‘3.-__1963.'580.581 R N

"+ TOPIC TAGSt ondative"destmeuon.'p«fslyf;:maldewde S ,
-ABSTRACT “continuation of earlie rk‘_.:;tLrArD’\mim;%L.ﬂgmmﬂova,Aand - .
N, S Yenikolopyan (DAN+130; o _Qéjr)rpa;study;waamad‘e—.to»-deteminéﬁwhetherj_ N
the 0-initiated decomposition polyformaldehyde doas “indeed go-according to the——————— R
';equa’r,ion-'shdun ‘4n"the enclosure,. . Experimentally a sharp drop in molecular weight——— —_—
- was found, such that its dependence on the degree of conversion is representative B
_“of the formation of two stable fragments upon decomposition of the nolecule.
_ Thesa fragments could be ‘formed eithar bacause the 0 inhibits decomposition of the
 active conter in addition to initieting destruction of the polymer or bacause of
“acidolysis of the polymer by the acid: from. the oxidation process, Calculations
_also indicatsd that the above-proposed reaction does not account for the drop in
molecular weight. Orig. art. has: 1 figure and 28 equations.
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